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Abstract. Over the last years Morus nigra L. raised an interest in various research 
fields. Several studies assessed their polyphenolic profile and mulberry leaves and 
fruits are currently used as ingredients in teas, beverages and functional products 
highlighting their antioxidant properties. This study focused on finding out how 
mulberry leaf extracts could impact liver diseases. Non-alcoholic steatohepatitis 
(NASH) is the leading cause of chronic liver disorders. The currently proposed 
pharmaco-therapies are studied for safety and efficacy therefore, alternative aids are 
needed. This work attempts to highlight the therapeutic properties of mulberry leaf 
extracts through a review of in vitro and in vivo studies. Current research on mulberry 
leaves extracts shows that their content of bioactive compounds can reduce palmitic 
acid-induced lipotoxicity, promote total cholesterol and bile acid excretion, enhance 
SOD expression, and improve insulin resistance. Morus nigra L. leaves present 
hepatoprotective, anti-inflammatory, antioxidant, hypolipidemic, and hypoglycemic 
activities. They are also shown as beneficial in the management of obesity, 
dyslipidemia, type 2 diabetes, NAFLD and NASH. Given the reported therapeutic 
benefits of mulberry leaf extracts in the management of liver diseases and related 
disorders and considering the urgency of providing alternative solutions to managing 
such diseases, mulberry leaves might be valuable ingredients in developing 
functional products in the management of liver disorders. 
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Introduction 
 
Morus nigra L. belongs to the Moraceae family and it’s a monoecious 
or dioecious plant, growing up to 10-12 m high. It is considered that it 
possesses numerous therapeutic properties and is widely distributed in India, 
China, Japan, North Africa, and South Europe. Morus plants are listed in The 
Chinese Pharmacopoeia as ingredients in medicinal preparations and it is 
thought that mulberry leaves extracts can aid in treating atherosclerosis, 
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diabetes mellitus, hyperlipidemia, hypertension etc. (Hago et al., 2019; 
Hassanalilou et al., 2017; Jiang et al., 2017; Júnior et al., 2017; Ahangarpour 
et al., 2016; Thabti et al., 2014).  
Thanks to their nutritive values, mulberry fruits are consumed fresh or 
in processed forms such as dehydrated fruits, beverages, juices, yogurts, 
syrups, jams, and natural dyes (AbdulAlim, Zayan and Campelo, 2018; Nazan 
and Gökhan, 2018; Gundogdu et al., 2011). On the other hand, although 
mulberry leaves are commonly used as feed for silkworms and animals, over 
the last years it was shown that they can be a rich source of (poly)phenolic 
compounds able to positively impact human health (Dalmagro, Camargo and 
Zeni, 2017; de Freitas et al., 2016; Sánchez-Salcedo et al., 2015). In fact, they 
exhibit significant hypoglycemic, anti-inflammatory, and anti-atherogenic 
effects in humans and in animal models (Zhou et al., 2019; de Pádua Lúcio et 
al., 2018; Sánchez-Salcedo et al., 2016). 
Given that mulberry leaves might to be a good source for new 
functional foods and pharmaceutical products (Lim and Choi, 2019; 
Rodrigues et al., 2019; Figueredo et al., 2018), the study’s aim was to 
highlight some of the therapeutic properties of Morus nigra L. leaves in non-
alcoholic fatty liver disease and non-alcoholic steatohepatitis and associated 
disorders. Moreover, a few functional drinks developed using mulberry leaf 
extracts are reviewed. The obtained data can help in determining if mulberry 
leaves represent a valuable therapeutic plant which can address the need for 
alternative aids in managing wide-spread diseases such as non-alcoholic fatty 
liver diseases.  
 
Materials and methods 
 
This work focused on collecting and reviewing data from diverse 
investigations and ethnopharmacological reports. We searched web databases 
such as Google Scholar, Pubmed, ScienceDirect, Scifinder, Scopus, and Web 
of Science. The searches were conducted using “mulberry leaves” as the main 
keywords together with “and” operator followed by “non-alcoholic 
steatohepatitis”, “liver diseases”, “functional products”, “functional drinks”. 
The review covers publications written in English, conducted over the 
last 5 to 10 years. The main research questions are: “Do common Romanian 
uncultivated medicinal plants such as Morus nigra L. present therapeutic 
properties in non-alcoholic steatohepatitis and associated disorders?” and 
“What functional products are there already obtained using mulberry 
extracts?”. If commonly found medicinal plants such as Morus can be used 
for obtaining potent extracts meant to alleviate hepatic disorders it is required 
to evaluate their therapeutic potential more in depth. 
68 
Results and discussions 
 
Morus nigra L. fruits and leaves are valued for their therapeutic 
properties in many disorders, such as in the management of diabetes, 
hypercholesterolemia, menopause and obesity (Fan et al., 2019; Zeni et al., 
2017). 
The polyphenolic compounds identified in mulberry fruits indicated 
that these compounds have a beneficial impact in improving non-alcoholic 
fatty liver disease by reducing palmitic acid-induced lipotoxicity (Hu et al., 
2018). Mulberry leaves extract also has a positive role on cholesterol 
clearance by promoting the total cholesterol and bile acid excretion (Huang 
et al., 2018). 
Even in the case of fatty liver disease caused by obesity the mulberry 
leaf extract has in vitro studies indicating that it has a hepatoprotective role 
given that it enhances the expression of superoxide dismutase and restricts 
hepatic oxidative stress and has an overall anti-inflammatory action. 
According to the authors, these beneficial properties of mulberry leaves 
extracts can be resulted from the presence of chlorogenic acid (Peng et al., 
2018).  
Obesity causes metabolic disorders and includes excessive lipid 
accumulation, liver fibrosis and increased oxidative stress. White mulberry 
leaves were studies to uncover their therapeutic potential on the oxidative 
stress induced by obesity, lipogenesis and liver fibrosis. It was found out that 
administering mulberry leaf extracts can be a promising therapeutic approach 
in managing obesity-related diseases including non-alcoholic fatty liver 
disease (Ann et al., 2015). 
According to previous studies and literature reviews, safe and 
efficacious alternative treatment options are sought for in the treatment of 
obesity and related diseases. In this respect, we mention a functional drink 
obtained from white mulberry, Yerba mate and Magnolia officinalis. This 
drink has been tested on murine models of obesity induced by high fat and 
high carbohydrate diet. The study showed that administering that functional 
beverage over the course of 7 weeks resulted in a significant body weight loss. 
In vitro it showed that there is an increased lipolytic activity while in vivo 
dyslipidemia and hyperglycemia decreased (Yimam et al., 2017). 
It is important to note the therapeutic properties of Morus nigra L. 
extracts in type 2 diabetes as well given that t is a common condition in cases 
of non-alcoholic steatohepatitis. In diabetic mice it appears that 
hydroalcoholic extracts from black mulberry leaves decreases the superoxide 
dismutase (SOD)-catalase (CAT) ratio and the levels of carbonylated proteins 
by reducing oxidative stress. Moreover, black mulberry leaves extract 
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increased insulation and attenuated hyperglycemia-induced diabetes 
suggesting the efficacy of mulberry leaves in the prevention and management 
of type 2 diabetes (Araujo et al., 2015). 
In what concerns cardiovascular diseases, black mulberry leaves have 
shown promising therapeutic properties as well (Thaipitakwong, Numhom 
and Aramwit, 2018). A methanolic extract and two aqueous solutions 
obtained by infusion and decoction were studied in comparison with 
fenofibrate treatment in what regards their hypolipidemic activity. The 
conclusion was that the aqueous infusion extract from the leaves of Morus 
nigra L. was the richest in antioxidant polyphenols such as chlorogenic acid 
and quercetin while it was also the one causing a higher hypolipidemic action 
and where HDL increased and LDL decreased (Zeni et al., 2017). 
The antioxidant properties of mulberry leaf extracts are also studied 
in the case of hepatotoxicity induced by medications. An in vivo and in vitro 
study was conducted on the effect of mulberry extract on male murine models 
of methotrexate-induced hepatotoxicity and human HepG2 cells. It was 
concluded that it is recommended to administer the black mulberry leaf 
extract concomitantly with the antirheumatic medication due to the extract’s 
beneficial actions against drug-induced hepatotoxicity (Tag, 2015).  
In Table 1 there is the summarized list of Morus nigra L. extracts, 
their applications in non-alcoholic steatohepatitis and non-alcoholic fatty 
liver disease as well as in different associated disorders. 
Hepatoprotective properties were attributed to black mulberry leaves 
by several studies. For example, it was shown that a methanolic aqueous 
extract from black mulberry leaves administered to mice suffering from liver 
lesions caused by paracetamol, lowers hepatic enzymes and total bilirubin 
levels being highly hepatoprotective (Mallhi et al., 2014). These results are 
comparable to those obtained in the case of treating hepatic lesions with 
Silymarin and are presumed to be due to the mulberry leaf’s contents of 
quercetin, luteolin and isorhamnetin.  
 
Functional drinks containing mulberry extracts 
 
Usually, whole mulberry fruits and parts of them are used for 
obtaining juices and various foods. On the other hand, mulberry leaves are 
mainly used for making tea. Due to their increasing potential in the food and 
drink industry, we can find mulberry leaves studied for further usage in 
various ways. Such an example is powdered mulberry leaves mixed with 
Ashwagandha and basil in order to obtain a standardized functional tea with 
alleviated antioxidant properties (Killedar et al., 2017). 
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Table 1 
Mulberry extracts and their activity in different disorders 
Extract Therapeutic action In vivo/In vitro References 
Aqueous mulberry 
leaf extract 
Promotes the 
excretion of total 
cholesterol and bile 
acid 
In vivo, in murine 
models with 
hyperlipidemia 
induced by 
hyperlipidic diet 
Huang, J., 
et al., 2018 
Infusion extract of 
mulberry leaf 
(chlorogenic acid, 
quercetin, gallic 
acid, caffeic acid) 
Hypolipidemic action, 
lowers LDL, increases 
HDL, beneficial at 
cardiovascular level 
and dyslipidemia 
In vivo, murine 
models of obesity 
induced by high-
fat diet 
Zeni, A. L. 
B., et al., 
2017 
Mulberry leaf 
extract 
Decreases oxidative 
stress, improves 
lipogenesis and 
alleviates hepatic 
fibrosis 
In vivo, murine 
models with 
obesity induced by 
hyperlipidic diet 
Ann, J. Y., 
et al., 2015 
Hydroalcoholic 
black mulberry leaf 
extract 
Decreases oxidative 
stress, improves 
insulin resistance, 
efficacy in managing 
type 2 diabetes 
In vivo, murine 
models with 
hypoglycemic 
diet-induced 
diabetes 
Araujo, C. 
M., et al., 
2015 
Hydroalcoholic 
black mulberry leaf 
extract 
Beneficial in 
hepatotoxicity 
In vivo and in 
vitro, mice with 
methotrexate-
induced liver 
damage 
Tag. H. M., 
2015 
Black mulberry leaf 
extract (quercetin, 
luteolin, 
isorhamnetin) 
Hepatoprotective 
action 
In vivo, murine 
models with 
paracetamol-
induced hepatic 
lesions 
Mallhi, T. 
H., et al., 
2014 
 
Mulberry leaves are a rich source of macro-elements such as Ca, N, 
K, and Mg. The low level of Na allows their consumption in sodium-
restrictive diets. Thanks to these nutritional attributes and due to their 
important quantities of proteins, citric and malic acid, and high fiber content, 
mulberry leaves can be used in developing food supplements and functional 
products (Sánchez-Salcedo et al., 2017). 
The functional products industry must come up with efficacious and 
safe alternatives especially for those consumers who have special dietary 
requirements. For example, mulberry leaves are successfully used in 
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obtaining functional gluten-free oat-beverages. It turns out that the addition 
of mulberry leaves extracts to the oat-beverages increases the antioxidant 
action (Gramza-Michałowska et al., 2018). Moreover, antioxidants present in 
the medicinal plants’ extracts can easily replace synthetic antioxidants 
increasing the safety level of functional products and food supplements.  
It is as well safe to use mulberry leaves extracts together with 
probiotics given that Lactobacillus casei 01 and Lactobacillus acidophilus 
remain viable in this combination. Adding mulberry leaves extracts to a 
probiotic-inoculated yogurt amplified the antioxidant action (Kemsawasd and 
Chaikham, 2018). 
Mulberry leaves have a good potential in being classified as a potent 
source of functional properties and given this attribute they should be further 
studied and finally added as a valuable ingredient in functional drinks aiming 
to alleviate non-alcoholic steatohepatitis, obesity, diabetes, and 
hepatotoxicity.  
 
Conclusions 
 
Mulberry leaves are nutritionally valuable for human consumption 
given that there are abundant in Ca, N, K, and Mg with a very low content of 
Na (Sánchez-Salcedo et al, 2017). Although used mainly in teas, various 
beverages and as food for animals and silkworm farms, black mulberry leaves 
can be a good approach in developing functional products for alleviating liver 
diseases and related disorders. Several mulberry leaf extracts have proven at 
least in in vitro and in vivo studies, on animal models, their antioxidant, 
hepatoprotective and hypolipidemic activity.  
There are several studies highlighting the positive impact mulberry 
leaf extracts had in obesity, diabetes, hepatotoxicity and hepatic lesions. 
Having hypolipidemic properties, mulberry leaves are of benefit on a 
cardiovascular level most likely due to their content of chlorogenic acid, 
quercetin, gallic acid, and caffeic acid. Moreover, black mulberry leaf extracts 
have proven that they decrease oxidative stress, improve insulin resistance 
and are efficacious in managing type 2 diabetes. Before attempting to develop 
functional drinks using mulberry leaf extracts further studies are welcomed 
to calibrate and validate their efficacy in managing liver diseases.  
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